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Description 

f 

BACKGROUND OF THE INVENTION 
s Field of the Invention 

[0001] The present invention relates to an optical lens, which is used for a component or the like of an optical instru- 
ment or information equipment, and a manufacturing method thereof and further concerns an optical device using the 
optical lens . Moreover, for example , the present invention relates to a fens , a lens manufacturing method, a fens 
10 manufacturing device, an optical device, an optical pickup device, an optical communication device, an optical sensor 
device, and a laser beam printer device. 

Related Art of the Invention 

'5 [0002] In recent years, a lens has been widely used for a pickup of an optical communication disk, an optical com- 
munication module, a pickup of an optical disk device, a laser printer, a variety of optical sensors and so on as well as 
a camera and a telescope. These devices have been downsized with improved capability year after year, and even an 
optical lens of a several-millimeter or smaller has been realized (for example, a lens of 2-millimeter or smaller is avail- 
able). 

20 [0003] Further, at the time of assembling a variety of optical devices and components, a worker determines an in- 
stalling direction of an optical lens according to a visual check on a curvature, a shape of the lens surface and so on, 
and the worker manually marks the surface before assembling and mounting. 

[0004] Additionally, upon inspecting a lens, optical characteristics such as aberration, resolution, and transmittance 
are measured. However, as mentioned above, a lens has been recently reduced in size (for example, a lens of 2-mil- 
^5 limeter or smaller is available) , so that it has been increasingly difficult to inspect a lens to make final determination 
on the quality of the lens. 

[0005] In many cases, a visual inspection for flaws and contamination has been conducted as a lens inspection. 
Such an inspection includes a visual check or image processing conducted on the entire surface of a lens. 
[0006] However, in case of mounting a lens on a variety of optical devices, it has been more difficult to determine an 
30 installation surface of a lens because an optical lens is smaller with a fine shape, resulting in poor workability, and a 
step of marking for determination is additionally required, thereby increasing the manufacturing cost Further, marking 
becomes more difficult as a lens is smaller. 

[0007] The objective of the present invention is, in order to solve the above-mentioned problem, to provide an optical 
lens allowing a worker to readily determine an installation surface of the lens, a manufacturing method of the optical 

35 lens, and an optical device using the optical lens. 

[0008] Further, in the case of a visual inspection by observation, the quality is determined by Inspecting the entire 
surface of a lens . Thus , a lens having no problem about its capability is determined as a defective piece because of 
flaws or dust adhered to a region outside an effective area, even though the region is not fundamentally used. Partic- 
ularly, due to returned products from a customer making such an incorrect determination, a yield may be reduced. 

40 Moreover, in a visual inspection by image processing, a lens surface is shiny, so that fighting and reflection from the 
surroundings make it difficult to determine the quality. Consequently, an image processing algorithm for determination 
may become complicated. 

[0009] Furthermore, when accuracy of determination is increased, an inspecting step requires more time and work, 
thereby increasing a unit price of a lens. 
45 [0010] As described above, it has not been possible to provide a high-quality lens with low manufacturing cost while 
maintaining a preferable yield. 

SUMMARY OF THE INVENTION 

50 [0011] Considering the above conventional problem, the present invention is devised 1o provide a lens, a lens man- 
ufacturing method, a lens manufacturing device, an optical device, an optical pickup device, an optical communication 
device, an optical sensor device, and a laser beam printer device that supply a high-quality lens with low manufacturing 
cost while maintaining a preferable yield. 

[0012] The 1 st invention of the present invention is an optical lens, comprising a marking entirely or partially outside 
55 an effective area of said lens to distinguish between surfaces of said lens. 

[0013] The optical lens described in a 1 st present invention makes it possible to assemble and mount an optical 
device with ease as compared with a conventional art, to downsize a device, and to reduce the manufacturing cost. 
[0014] The 2 nd invention of the present invention is the optical lens as set forth in 1 st invention, wherein said lens is 
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a coupling lens. 

[0015] The 3 rd invention of the present invention is the optical lens as set forth in 1 st or 2 nd inventions, wherein said 
lens surface has a coating film and said marking is formed by using said coating film. 

[0016] The 4 th invention of the present invention is the optical Jens as set forth in 3 rd invention, wherein said coating 
5 film is not provided at least partially outside the effective area of said lens, and 
said marking refers to a part on which said coating film fs not provided. 
[0017] The 5 th invention of the present invention is the optical lens as set forth in 1 st or 2 nd inventions, wherein said 
marking is unevenly formed outside the effective area of said lens. 

[0016] The 6 th invention of the present invention is the optical lens as set forth in 1 st or 2 nd inventions, wherein said 
to marking is made of a printed matter. 

[0019] The 7 th invention of the present invention is the optica! lens as set forth in 1 st or 2 nd inventions, wherein said 
marking is made of a coating matter. 

[0020] The 8 th invention of the present invention is an optical lens, comprising a coating film on one of two surfaces 
of said lens. 

15 [0021] The 9 th invention of the present invention is the optical lens as set forth in 8 th invention, wherein said optical 
lens is a coupling lens. 

[0022] The 10 th invention of the present invention is a manufacturing method of an optical lens, comprising a step 
of entirely or partially forming a marking outside an effective area of said lens to distinguish between surfaces of said 
lens . 

20 [0023] The 11 th invention of the present invention is the manufacturing method of the optical lens as set forth in 1 0 th 
invention, wherein said lens is a coupling lens. 

[0024] The 12 th invention of the present invention is the manufacturing method of the optical lens as set forth in 1 0th 
or 11 th inventions, wherein said lens surface has a coating film and said marking is formed by using said coating film, 
[0025] The 13 th invention of the present invention is the manufacturing method of the optical lens as set forth in 12 th 
25 invention, wherein said coating film is not provided at least partially outside the effective area of said lens, and 
said marking refers to a part on which said coating film is not provided. 
[0026] According to a manufacturing method of the optical lens that is described in a thirteenth present invention, 
the marking can be readily formed by using a part of the coating film as a mask, thereby reducing the manufacturing 
cost of the optical lens. 

so [00271 The 1 4 th invention of the present invention is the manufacturing method of the optical lens as set forth in 1 0 th 

or 11 th inventions, wherein said marking is unevenly formed outside the effective area of said lens by using a mold. 

[0025] According to a manufacturing method of the optical lens that is described in a 14 th present invention, the 

marking can be readily formed by using a mold of the lens, thereby reducing the manufacturing cost of the optical lens. 

[0029] The 15 th invention of the present invention is the manufacturing method of the optical lens as set forth in 1 0 th 
35 or 11 th inventions, wherein said marking is formed by printing, 

[0030] According to a manufacturing method of the optical lens that is described in a 15 th present invention, the 

marking can be readily formed by printing, thereby reducing the manufacturing cost of the optical lens. 

[0031] The 16 th invention of the present invention is the manufacturing method of the optical lens as set forth in 1 0 th 

or 11 th inventions, wherein said marking is formed by coating. 
40 [0032] According to a manufacturing method of the optical lens that is described in a 16 th present invention, the 

marking can be readily formed by coating, thereby reducing the manufacturing cost of the optical lens. 

[0033] The 17 th invention of the present invention is a manufacturing method of an optical lens, comprising a step 

of forming a coating film on one of two surfaces. 

[0034] The 18 th invention of the present invention is the manufacturing method of the optical lens as set forth in 1 7 th 
45 invention, wherein said optical lens is a coupling lens. 

[0035] The 19 th invention of the present invention is an optical device, comprising any one of optical lenses as set 
forth in 1 st to 9 th inventions. 

[0036] An optical device according to a 1 9 th present invention makes it possible to improve capability and to reduce 
the cost by using an optical lens described in any one of the first to ninth present inventions. 
50 [0037] The 20 th invention of the present invention is the optical device as set forth in 19 th invention, wherein said 
optical device is an optical pickup device and said optical lens is used for condensing light on an optical disk, said 
optical device including a light sou reef or emitting light and an optical element for detecting light reflected on said optical 
disk. 

[0038] An optical pickup according to a twentieth present invention makes it possible to improve capability and to 
55 reduce the cost by using an optical lens described in any one of the first to ninth present inventions, 

[0039] The 21 st invention of the present invention is the optical device as set forth in 19 th invention, wherein said 
optical device is an optical communication component and said optical lens is used for condensing light, said optical 
device including a light source for emitting light and an optical fiber. 
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[0040] The 22 nd invention of the present invention is the optical device as set forth in 19 th invention, wherein said 
optical device is an optical sensor and said optical lens is used for condensing light, said optical device including an 
optical element for detecting light condensed by said optical lens. 

[0041] An optical sensor according to a twenty-second present invention makes it possible to improve capability and 
5 to reduce the cost by using an optical lens described in any one of the first to ninth present inventions. 

[0042] The 23 rd invention of the present invention is a lens, comprising a configuration permitting visual discrimination 
between an inner region and an outer region of effective area of said lens. 

[0043] The 24 th invention of the present invention is the lens as set forth in 23 rd invention, wherein said configuration 
permitting visual discrimination includes a non-shiny surface having no shine as a surface outside the effective area. 
10 [0044] The 25 th invention of the present invention is the lens as set forth in 23 rd invention, wherein said configuration 
permitting visual discrimination includes a light-absorbing surface for absorbing light as a surface outside the effective 
area. 

[0045] The 26 th invention of the present invention is the lens as set forth in 23 rd invention, wherein said configuration 
permitting visual discrimination includes a scattering surface for scattering light as a surface outside the effective area. 
15 [0046] The 27 th invention of the present invention is the lens as set forth in 23 rd invention, wherein said configuration 
permitting visual discrimination includes a pattern surface having a predetermined pattern, as a surface outside the 
effective area. 

[0047] The 28 th invention of the present invention is the lens as setforth in 27 th invention, wherein said predetermined 

pattern includes any one of a ring, a spiral, and a mesh. 
20 [0048] The 29 lh invention of the present invention is the lens as set forth in 23 rd invention, wherein said configuration 

permitting visual discrimination includes a rough surface as a surface outside said effective area. 

[0049] The 30 th invention of the present invention is a lens manufacturing method, comprising a step of working a 

surface outside an effective area of a lens so as to permit visual discrimination from a surface inside the effective area, 

[0050] The 31 st invention of the present invention is the lens manufacturing method as setforth in 30 th invention, 
2s wherein said working refers to applying a coating on the surface outside the effective area. 

[0051] The 32 nd invention of the present invention is the lens manufacturing method as set forth in 30 th invention, 

wherein said working refers to printing the surface outside the effective area. 

[0052] The 33 rd invention of the present invention is the lens manufacturing method as set forth in 30 th invention, 
wherein said working refers to evaporating a coating on the surface outside the effective area. 
30 [0053] The 34 th invention of the present invention is the lens manufacturing method as set forth in 30 th invention, 
wherein said working refers to crimping a pattern surface having a predetermined pattern onto the surface outside the 
effective area. 

[0054] The 35 th invention of the present invention is a lens manufacturing method, comprising a step of simultane- 
ously forming a lens and a predetermined pattern by using a mold, which is capable of forming said predetermined 
35 pattern on a surface outside an effective area of said lens so as to permit visual discrimination from a surface inside 
the effective area . 

[0055] The 36 th invention of the present invention is a lens manufacturing device, comprising means of working a 
surface outside an effective area of a lens so as to permit visual discrimination from a surface inside said effective area. 
[0056] The 37 th invention of the present invention is a lens manufacturing device, comprising means of simultane- 
40 ously forming a lens and a predetermined pattern by using a mold, which is capable of forming said predetermined 
pattern on a surface outside an effective area of said lens so as to permit visual discrimination from a surface inside 
the effective area. 

[0057] The 38 th invention of the present invention is an optical device, comprising a lens as setforth in 23 rd invention. 
[0058] The 39 th invention of the present invention is an optical pickup device, comprising a lens as set forth in 23 rd 
45 invention. 

[0059] The 40 th invention of the present Invention is an optical communication device, comprising a lens as set forth 
in 23 rd invention. 

[0060] The 41 st invention of the present invention is an optical sensor device, comprising a lens as set forth in 23 rd 
invention. 

50 [0061] The 42 nd invention of the present invention is a laser beam printer device, comprising a lens as set forth in 
23 rd invention. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

55 [0062] FIG, 1 is a perspective view showing an optical lens according to a first embodiment of the present invention. 
[0063] FIGS 2A to 2E are pattern diagrams showing a marking of the optical lens according to the first embodiment 
of the present invention. 

[0064] FIGS . 3A to 3B are block diagrams showing a manufacturing method of the optical lens according to the first 
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embodiment of the present invention. 

[0065] FIG. 4 is a structural drawing showing a mold for working the lens according to the first embodiment of the 
present invention. 

[0066] Fi3 5 is a perspective view showing the mold for working the lens according to the first embodiment of the 
5 present invention 

(0067J Fi3 6 is a structural drawing showing an optical pickup according to the first embodiment of the present 

iriverton 

[0066] F o 7 is a structural drawing showing an optical communication component according to the first embodiment 
oJ ir*c present invention. 

*o [0069| Pi5 8 is a structural drawing showing an optical sensor according to the first embodiment of the present 

[00 70) F13 3 is a plan view showing a lens according to a second embodiment of the present invention. 
(0071 1 Fi3 10 is a sectional drawing taken along A-A' line of the lens shown in FIG. 9 according to the second 
or-it«x3*meni of the present invention. 
'J (0072) Hii ii isAncxplanatorydrawingshowinganevaporatingstepaccordingtoathirdembodirnentofthepresent 

(007}| i? is an cipianatory drawing showing a molding step according to the third and fourth embodiments of 

the pfoc^t r»vc«»on 

[0074) t o ij» <ipcr&*>ccifveviewshowingamold 104 having a fine pattern 107 according to the fourth embodiment 

20 of fT*v p****c"t i"w*tt**n 

[0075| 14 » « *tr jet jfftl drawing showing an optical pickup according to an embodiment of the present invention. 

10076| n;j tt* » « »tr\jcta/<*t drawing showing an optical communication component according to an embodiment 

100771 i £ « * &tr \jctuf drawing showing an optical sensor according to an embodiment of the present invention . 

25 (0078) fij i / « m &£?ucturai orawing showing a laser beam printer optical system according to an embodiment of 

th<? proio^ *r-vo«*tfO* 
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PREFERRED EMBODIMENTS OF THE INVENTION 

[0080] Referring to drawings, the following will describe the embodiments of the present invention. 
5 (First Embodiment) 

[0081] First, the following will discuss the configuration of an optical lens according to a first embodiment of the 
present invention. FIG. 1 shows the optical lens of the first embodiment according to the present invention. As shown 
in FIG. 1 , a marking 2 is formed on a surface of an optical lens 1 . Any pattern is applicable as the marking 2 as long 

10 as it is simpJy distinguishable. The examples of the pattern are shown in FIGS . 2B to 2E. Awhite background other 
than diagonal lines is a marking. As shown in FIGS. 2B to 2E } a marking is formed entirely or partially outside an 
effective area of the lens to distinguish between the surfaces of the lens. In this case, any marking is applicable as 
long as the surface and the back can be distinguished from each other. Further, the optical lens 1 is, for example, 2 
millimeters or smaller in size. Moreover, although the present embodiment does not specify the kind of the optical lens 

*5 1 , the optical lens 1 is a coupling lens or the like. 

[0082] Incidentally, a marking may be provided using a coating film For example, a marking may be formed on the 
coating film provided on the surface of the lens. Or the coating film may not be formed on at least a part of outside an 
effective area of the lens and the part having no coating film may be used as a marking. Or a marking may be formed 
with an uneven shape or formed by printing or coating. In short, any marking is acceptable as long as the surface and 

20 the back can be distinguished from each other. 

[0083] FIG. 2A shows that a coating film is provided entirety on a surface of the optical lens 1 . The coating film is 
not provided on the other surface of the optical lens 1 (not shown) . Since one surface has the coating film but the 
other surface does not, it is possible to readily distinguish between the surface and the back of the optical lens based 
on the presence or absence of the coating film. Here, a coating film may be or may not be provided on the side of the 

25 optical lens, 

[0084] The following will describe a manufacturing method of the optical lens according to the first embodiment of 
the present invention. 

[0085] FIGS. 3A and 3B show an example of the lens manufacturing method for forming a marking. The lens 1 is 
coated by evaporation to prevent reflection and to provide protection thereon. Here, a coating instrument is covered 
^0 with an evaporation mask 3. Coating is made on a part of the surface of the lens 1 , not substantially entirely on the 
surface . Hence , the surface of the lens 1 is partially coated so as to act as a marker for distinguishing between the 
surface and the back. It is therefore possible to form a marking without an increase in conventional steps of manufac- 
turing a lens. Additionally, the lenses illustrated in FIGS. 2B to 2E can be manufactured by changing the shape of the 
evaporation mask 3, 

35 [0086] Also, in the case where no evaporation is performed, a marking can be readily formed with asimpie step such 
as screen printing and coating, by reversing a mask pattern of the evaporation mask 3 shown in FIG, 3. 
[0087] Moreover, in the case where coating is performed by evaporating substantially the entire surface of the lens, 
a marking can be entirely or partially formed outside the effective area of the iens surface by printing, coating, and so on. 
[0088] Further, as shown in FIG. 4, in case of manufacturing the lens in a molding process, projections and depres- 

40 sions are formed on molds 4 to provide a marking, so that a marking can be provided in the iens formation. FIG. 5 is 
a perspective view showing the mold 4. Marking work parts 7 for forming a marking are provided partially on an edge 
or the like of a lens formation surface of the mold 4. 

[0089] First, a lens is formed by using the mold before forming the marking work parts 7, and evaluation is made on 
an optical characteristic of the formed lens. Thereafter, post-working is performed on the mold to form a marking as 
45 the marking work parts 7, which indicates a direction of aberration and birefringence of the lens. Thus, with the marking, 
it is possible to adjust a rotating direction of an optical axis such that the best capability of an optical device is achieved 
upon installation into the device as well as to distinguish between the surface and the back of -the lens. It is therefore 
possible to readily find conditions of installation into the optical device, thereby improving a yield and the capability of 
the entire device, 

so [0090] Moreover, even in case of manufacturing the optical lens while a coating film is provided on a surface but not 
on the other surface, it is possible to readily distinguish between the surface and the back of the optical lens based on 
the presence or absence of a coating film. Here, a coating film may be or may not be provided on the side of the optical 
lens. 

[0091] Additionally, the lens of the present invention is not particularly limited on the material and may be made of 
55 a material such as glass and plastic. 

[0092] The following will describe an optical device using the optical lens of the present invention according to the 
first embodiment of the present invention. 

[0093] FIG. 6 shows an example of an optical pickup using the lens of the present invention. Light from a semicon- 
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ductor laser 8 is emitted to an optical disk 1 1 through the lens 1 , reflected light with pit information of the optical disk 
11 is emitted to a light-receiving element 9, and a signal is read. A marking is provided on the lens 1 , and a coating 
film is provided on the surface but is not provided on the back. Hence, the surface and the back can be readily distin- 
guished from each other. Consequently, it is possible to readily install the Jens 1 such that the optimum capability can 
5 be achieved for the optical pickup. It is therefore possible to improve the yield with preferable capability of the optical 
pickup, resulting in lower cost. 

[0094] FIG. 7 shows an example of an optical communication component using the lens of the present invention. 
Light from a semiconductor laser 12 is coupled to an optical fiber 13 through the fens 1 and is transmitted. A marking 
is provided on the lens 1 , and a coating film is provided on the surface but is not provided on the back. Hence, the 

10 surface and the back can be readily distinguished from each other. Consequently, it is possible to readily install the 
lens 1 such that the optimum capability can be achieved for the optical communication component. It is therefore 
possible to improve the yield with preferable capability of the optical communication component, resulting in lower cost. 
[0095] FIG. 8 shows an example of an optical sensor using the lens of the present invention. An optical signal is 
emitted to a light-receiving element 14 through the lens 1 and sensing is carried out. A marking is provided on the lens 

*s 1 , and a coating film is provided on the surface but is not provided on the back. Hence, the surface and the back can 
be readily distinguished from each other Consequently, it is possible to readily install the lens 1 such that the optimum 
capability can be achieved for the optical sensor. It is therefore possible to improve the yield with preferable capability 
of the optical sensor, resulting in lower cost. 

20 (Second Embodiment) 

[00961 First, referring to FIGS. 9 and 10, the configuration of a lens 101 will be discussed according to a second 
embodiment. Here, FIG. 9 is a plan view showing the lens 101 , and FIG, 10 is a sectional view taken along A-A' line 
of the lens 101 shown in FIG. 9. 
25 [0097] The lens 1 01 has an effective area for transmitting light and an outer region of the effective area. The surface 
of the outer region is visually distinguishable from that of the innerregion. Here, the lens 101 has a size of, for example, 
2 millimeters or smaller. 

[0098] As described above, on both surfaces of the lens 101, the outer regions of the effective area are subjected 
to surface treatment for visual discrimination so as to form a discrimination part 102. 

30 [0099] In order to provide lenses with a preferable yield, it has been conventionally considered that fiaws and dust 
adhered to a region outside the effective area are not tolerable, even though the region is not fundamentally used. 
However, the inventor clearly proved from a completely different point of view that the influence of flaws and dust on 
the lens capability can be eliminated by performing surface treatment for visual discrimination on the surface outside 
the effective area. This idea is far beyond the conventional way of thinking. Therefore, returned products from the 

35 customer are expected to dramatically decrease, the products being determined as defective products even though 
the capability does not have any problems. Consequently, it is possible to provide lenses with a preferable yield. 
[0100] Here, in the above-mentioned embodiment, the surface treatment for discrimination is carried out on both 
surfaces of the lens. However, the surface treatment is not particularly limited, so that the treatment may be performed 
on one of the surfaces. In short, the lens of the present invention may be configured in any way as long as the inner 

40 and outer regions of the effective area can be distinguished from each other. For example, the lens may have a ring 
mark on the effective area. 

(Third Embodiment) 

45 [0101] Mainly referring to FIGS. 11 and 12, the configuration and operation of a lens manufacturing device will be 
described according to the present embodiment. Here, the following will discuss an embodiment of a lens manufacturing 
method according to the present invention as well as the configuration and operation of the lens manufacturing device 
according to the present embodiment. 

[0102] The lens manufacturing device of the present embodiment is provided with means of evaporating a coating 
so for visual discrimination between a surface inside an effective area and a surface outside the effective area of a lens 
101'. 

[0103] Whiie discussing the operation of the above-mentioned lens manufacturing device, the following will describe 
an embodiment of the lens manufacturing method for each of (1) a molding step and (2) an evaporating step. 

55 (1) molding step; as shown in FIG. 1 2 which is an explanatory drawing showing the molding step, a lens transparent 

material {hereinafter, simply referred to as a transparent material) 1 05 is disposed into a cylinder 1 06 and is heated 
and softened at 500 to 600°C. And then, the lens transparent material 105 is pressed by molds 103 and 104 in 
directions of arrows and is molded. Here, the mold 103 is an upper mold and the mold 104 is a lower mold. 
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(2) evaporating step; as shown in FIG. 1 1 which is an explanatory drawing showing the evaporating step, in order 
to Jorm a discrimination part 102* of the lens 101*, a coating for absorbing and scattering light is sprayed in the 
ejections of the arrows on the surface of the lens, which has been molded while the inner region of the effective 
area is masked. Here, reference numerical 132 denotes a mask for shielding the effective area to prevent the 
* r.dherencc of a coating on the effective area, 

[0t04] Also a film made of a metal and a dielectric material may be evaporated onto the outer region of the effective 
H*tM o< mo tors Further, the lens 10V and the mask 132 are not in contact with each other in the above-mentioned 
cmbodimcn! (Sec FIG. 11). However, the arrangement is not particularly limited, so that they may be brought into 
*o ccn!rtci with each other 

[010S] Mo/cover a light-absorbing configuration or a light-scattering configuration may be formed by screen printing 
ard attaching a sheet. 

! Fourth Embodiment) 

15 

1010*| Uc*\ referring to FIGS. 12 and 13, the configuration and operation of a lens manufacturing device will be 
o)efrC"Oco according to the present embodiment. The following will discuss an embodiment of a lens manufacturing 
memoo *xof^r>g to the present invention as well as the configuration and operation of the lens manufacturing device 
Hcco*d*r g to tfH; pr c*cr,t embodiment. 
20 [0107] ^ it) vanity discriminate between a surface inside an effective area and a surface outside the effective 
arc* of h ton* tr*« »ens manufacturing device of the present embodiment is provided with a means of simultaneously 
fo-m<r»9 t**> *ac * f ^*y patterned surface by using a mold 1 04'. The mold 1 04' makes ft possible to form a fine 
p*mem *u*t>*cc out side the effective area of the lens. 

[01 OS] ^*mc*y « mc7K>3 for discriminating between the lens effective areas is not limited to the formation of the 
25 i»ghi .«CAn«"*xi oont^Lif and the light-absorbing configuration, which are described in the third embodiment. Thus, 
pattern i©m** oo o* cro*onrxj lor permitting discrimination is also applicable. To be specific, a rough surface or a finely 
patterned ^jrt^ce r*v*y do formed by directly working a lens surface so as to form the scattering configuration and a 
surface etW«^jr***or> lev {incrimination. 

[010$| *t* stance considering that a fens used for an optical pickup and optical communication is mostly manu- 
30 factu'ed by mo**^ the lets manufacturing device of the present embodiment simultaneously forms the lens and the 
finery panerted *urt<ico by using the mold 104', which is illustrated in FIG. 13. Here, FIG. 13 is a perspective view 
showing the mote 104 having a fine pattern 107. 

[0110] A torn transparent material 1 05 (see FIG, 12) is disposed into a cylinder 1 06 (see FIG. 12), is pressed by a 
mow 103 (*ec F»G 12) and a mold 104' (see FIG. 13), and is molded into a lens. One of the surfaces of the lens is 

35 subjected to sjrt*co treatment for discrimination. 

[0111) A* mentioned above, since the fine pattern 107 (see FIG. 13) is formed on the mold 104\ it is possible to 
readily transfer and manufacture a discrimination part on the surface outside the effective area of the lens, simultane- 
ously with tr>c tens formation. The discrimination part serves as a fine pattern surface. Here, the working for forming 
the fine par.em 107 (see FIG. 13) is preferably conducted by cutting, etching, and discharging. Surely, the fine pattern 

40 surface is preferafcty formed by cutting and grinding a shape such as a ring (i.e., a ring swath) t a spiral and a mesh 
during the cutting and grinding for manufacturing the mold, 

[0112] Additionally the visual inspection of the present invention is not limited to a direct inspection conducted by a 
worker Thus 1 ts surely possible to adopt a discriminating inspection by image processing using a camera and so on. 
This s because tne inner region and outer region of the effective area can be clearly distinguished from each other, 
45 so that even *~iage processing makes it possible to readily distinguish between determined regions and detect flows. 
(01 13] Further tnc lens of the present invention is not particularly limited as long as it is made of a material such as 
glass «nd pUattc wm permeability at a working wavelength . 

[0114] The above -mentioned embodiment described the lens of the present invention. Referring to FIGS. 14 to 17, 
the following will discuss an example of an optical device of the present invention that uses the lens of the present 
50 invention 

[0115] For example FIG. 14 is a structural drawing showing an optical pickup device using the lens of the present 
invention L*ght from a semiconductor laser 1 08 is emitted to an optical disk 1 1 1 through a lens 101 , reflected light with 
pit information of the optical disk 111 is emitted to a light- receiving element 109, and a signal is read. 
[0116] Moreover. FIG. 15 is a structural drawing showing an optical communication component using the lens of the 
55 present invent on Lignt emitted from a semiconductor faser 112 is coupled to an optical fiber through the tens 101 and 
is transmitted 

[01 17] Addft>onalry FIG 16 is a structural drawing showing an optical sensor using the lens of the present invention, 
A light signal is emitted to a light- receiving element 114 through the lens 1 01 and sensing is carried out. 
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10118] Furthermore, FIG. 17 is a structural drawing showing a laser beam printer optical system using the lens of 
the present invention. Light from a semiconductor laser 1 91 is emitted to a polygon mirror 1 93 through a lens 192 ; and 
drawing is performed on a photosensitive drum 195 through an F6 lens 194. The lens 192 of the present invention 
permits lower cost of the optical system, thereby reducing the cost of.the entire device. 

5 [0119] As described above, the lens of the present invention has a configuration permitting visual discrimination 
between the inner region and outer region of the effective area of the lens. For example, regarding the lens of the 
present invention, a surface outside the effective area of the lens is anon-shiny surface. Also, regarding the lens of the 
present invention, the surface outside the effective area of the lens is a light-absorbing surface. Moreover, regarding 
the lens of the present invention, the surface outside the effective area of the lens is a scattering surface. Furthermore, 

io regarding the lens of the present invention, the surface outside the effective area of the lens is a finely patterned 
surface. Additionally regarding the lens of the present invention, the surface outside the effective area of the lens is a 
rough surface. 

[0120] Also, in the lens manufacturing method of the present invention, surface treatment is performed on the lens 
so as to visually discriminate between the inner region and outer region of the effective area of the lens. For example, 

is m the lens manufacturing method of the present invention, the surface treatment is performed by coating out side the 
eftective area. Additionally, in the lens manufacturing method of the present invention, the surface treatment is per- 
formed by printing outside the effective area. Further, in the lens manufacturing method of the present invention, the 
surface treatment is performed by evaporating outside the effective area. Moreover, in the lens manufacturing method 
of the present invention, the surface treatment is performed by pressing outside the effective area, 

?Q [0121] Furthermore, the optical device of the present invention is characterized by using the above-mentioned optical 
lens For instance, the optical pickup of the present invention is characterized by using the above-mentioned fens. 
Additionally, the optical communication component of the present invention is characterized by using the above-men- 
tioned optical lens. Moreover, the optical sensor of the present invention is characterized by using the above-mentioned 
lens Also the laser beam printer of the present invention is characterized by using the above-mentioned lens. 
[0122] As earlier mentioned, according to the lens of the present invention, working is performed such that the surface 
outside the effective area of the lens can be visually discriminated so as to reduce defects in a visual inspection, 
rosultrng in a larger yield and lower manufacturing cost. 

[01 23] Also, the optical device of the present invention can improve its capability with lower cost by using the optical 
lens of me present invention. For example , the optical pickup of the present invention can improve its capability with 
30 tower cos! by using the optical lens of the present invention. Further, the optical communication component of the 
present invention can improve its capability with lower cost by using the optical lens of the present invention. Further- 
more, the optical sensor of the present invention can improve its capability with lower cost by using the optical lens of 
the prcsenl invention. 

[0124] As earlier mentioned, the present invention makes it possible to provide an optical lens allowing a worker to 
35 readily determine an installation surface of the lens , a manufacturing method of the optical lens, and an optical device 
using the optical lens. 

[0125] Additionally, the present invention has an advantage in providing a lens, a Jens manufacturing method, a lens 
manufacturing device, an optical device, an optical pickup device, an optical communication device, an optical sensor 
device, and a laser beam printer device that supply a high-quality lens with low manufacturing cost. 

40 

Claims 

1. An optical lens, comprising a marking entirely or partially outside an effective area of said lens to distinguish be- 
tween surfaces of said lens. 

2. The optical lens as set forth in claim 1 1 wherein said lens is a coupling lens. 

3. The optical lens as set forth in claim 1 or 2, wherein said lens surface has a coating film and said marking is formed 
50 by using said coating film. 

4. The optical ions as set forth in claim3, wherein said coating film is not provided at least partially outside the effective 
area of said lens, and 

said marking refers to a part on which said coating film is not provided. 



55 



5. The optical lens as set forth in claim 1 or 2, wherein said marking is unevenly formed outside the effective area of 
said lens. 
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6. The optical iens as set forth in claim 1 or 2, wherein said marking is made of a printed matter. 

7. The optical lens as set forth in claim 1 or 2, wherein said marking is made of a coating matter. 
5 8. An optical lens, comprising a coating film on one of two surfaces of said lens. 

9. The optical lens as set forth in claim 8, wherein said optical lens is a coupling lens. 

10. A manufacturing method of an optical lens, comprising a step of entirely or partially forming a marking outside an 
10 effective area of said lens to distinguish between surfaces of said lens. 

11. The manufacturing method of the optical lens as set forth in claim 1 0, wherein said lens is a coupling lens. 

1 2. The manufacturing method of the optical lens as set forth in claim 10 or 11 , wherein said lens surface has a coating 
film and said marking is formed by using said coating film. 

13. The manufacturing method of the optical lens as set forth in claim 12, wherein said coating film is not provided at 
least partially outside the effective area of said lens, and 

said marking refers to a part on which said coating film is not provided. 

20 

14. The manufacturing method of the optical lens as set forth in claim 10 or 11, wherein said marking is unevenly 
formed outside the effective area of said lens by using a mold. 

15. The manufacturing method of the optical lens as set forth in claim 10 or 11 , wherein said marking is formed by 
25 printing. 

16. The manufacturing method of the optical lens as set forth in claim 10 or 11 , wherein said marking is formed by 
coating. 

30 17. A manufacturing method of an optical tens, comprising a step of forming a coating film on one of two surfaces. 

18. The manufacturing method of the optical lens as set forth in claim 1 7, wherein said optical lens is a coupling lens, 

19. An optical device, comprising any one of optical lenses as set forth in claims 1 to 9. 

35 

20. The optical device as set forth in claim 19, wherein said optical device is an optical pickup device and said optical 
lens is used for condensing light on an optical disk, said optical device including a light source for emitting light 
and an optical element for detecting light reflected on said optical disk. 

40 21. The optica! device as set forth in claim 19, wherein said optical device is an optical communication component 
and said optical lens is used for condensing light, said optical device including a light source lor emitting light and 
an optical fiber. 

22. The optical device as set forth in claim 19, wherein said optical device is an optical sensor and said optical lens 
45 is used for condensing light, said optical device including an optical element for detecting light condensed by said 

optical lens. 

23. A lens, comprising a configuration permitting visual discrimination between an inner region and an outer region of 
effective area of said lens. 

50 

24. The lens as set forth in claim 23, wherein said configuration permitting visual discrimination includes a non-shiny 
surface having no shine as a surface outside the effective area. 

25. The lens as set forth in claim 23, wherein said configuration permitting visual discrimination includes a light-ab- 
55 sorbing surface for absorbing light as a surface outside the effective area. 

26. The lens as set forth in claim 23, wherein said configuration permitting visual discrimination includes a scattering 
surface for scattering light as a surface outside the effective area. 
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27. The lens as set forth in claim 23, wherein said configuration permitting visuaf discrimination includes a pattern 
surface having a predetermined pattern, as a surface outside the effective area. 

28. The lens as set forth in claim 27, wherein said predetermined pattern includes anyone of a ring, a spiral, and a mesh. 

5 

29. The lens as set forth in claim 23, wherein said configuration permitting visual discrimination includes a rough 
surface as a surface outside said effective area, 

30. A lens manufacturing method, comprising a step of working a surface outside an effective area of a lens so as to 
10 permit visuaf discrimination from a surface inside the effective area. 

31. The lens manufacturing method as set forth in claim 30, wherein said working refers to applying a coating on the 
surface outside the effective area. 

15 32. The lens manufacturing method as set forth in claim 30, wherein said working refers to printing the surface outside 
the effective area. 

33. The lens manufacturing method as set forth in claim 30, wherein sard working refers to evaporating a coating on 
the surface outside the effective area. 

20 

34. The lens manufacturing method as set forth in claim 30, wherein said working refers to crimping a pattern surface 
having a predetermined pattern onto the surface outside the effective area. 

35. A lens manufacturing method, comprising a step of simultaneously forming a lens and a predetermined pattern by 
25 using a mold, which is capable of forming said predetermined pattern on a surface outside an effective area of 

said lens so as to permit visual discrimination from a surface inside the effective area, 

36. A lens manufacturing device, comprising means of working a surface outside an effective area of a lens so as to 
permit visual discrimination from a surface inside said effective area. 

30 

37. A lens manufacturing device, comprising means of simultaneously forming a lens and a predetermined pattern by 
using a mold, which is capable of forming sajd predetermined pattern on a surface outside an effective area of 
said lens so as to permit visual discrimination from a surface inside the effective area. 

35 38, An optical device, comprising a lens as set forth in claim 23. 

39. An optical pickup device, comprising a lens as set forth in claim 23. 

40. An optical communication device, comprising a lens as set forth in claim 23, 

40 

41. An optical sensor device, comprising a lens as set forth in claim 23, 

42. A laser beam printer device, comprising a lens as set forth in claim 23. 

45 
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Fig. 5 
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Fig. 12 
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Fig. 13 
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Fig. 14 
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